Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 1 1 -144281 

(43)Date of publication of application : 28.05.1999 



(51)lnt.CI. 



Gil 8 7/095 



(21 Application number : 09-312099 (71 Applicant : SONY CORP 

(22)Date of filing: 13.11.1997 (72)lnventor : TERAOKA YOSHIYUKI 

FUJITAGORO 



(54) DISK REPRODUCER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To detects a tangential tilt 
from the changeover point of a land part and a groove 
part. 

SOLUTION: The inclination with respect to the disk 
rotational direction (q) of an optical pickup device 17 is 
adjusted based on a detection output by detecting a 
tangential tilt in the disk rotational direction from a push- 
pu!l reproduced signal at the changeover point of the 
land part or the groove part in the disk rotational 
direction formed on a disk 1 1 or the rising point and 
falling point of pits formed on the disk. Thus, it is made 
possible to irradiate a beam vertically with respect to the 
surface of the disk and the error rate of a reproduced 
signal is prevented from being deteriorated. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the disk regenerative apparatus which can improve degradation 
of the error rate by the tilt (tangential tilt) in the hand of cut of the disk with which the 
mark which has topology was preformatted. It enables it to improve degradation of an 
error rate by distinguishing in detail regenerative signals, such as a mark which has 
topology, detecting the amount of tangential tilts, and adding mechanical or electric 
amendment so that this amount of tilts may be mitigated. 

[0002] 

[Description of the Prior Art] 

In a disk record regenerative apparatus with disk-like record media, such as a magneto- 
optic disk, as shown in drawing. 15 , in this example, revolution actuation of the disk 1 1 is 
carried out by the spindle motor 13 at a clockwise rotation p, and record playback of data 
is performed by the movable optical pickup equipment 17 arranged so that the face of a 
board of a disk 1 1 may be countered. 

[0003] The data which the light source (a graphic display is not carried out) of laser etc. 
was built in optical pickup equipment 17 in that interior, laser was irradiated by the data- 
logging side of a disk 1 1 through objective lens 17a, and record of data was performed, 
and were recorded are reproduced using the return light of this laser. 

[0004] 

[Problem(s) to be Solved by the Invention] 

By the way, when carrying out revolution actuation of the disk 11, it may lean not to 
radial [ the / q ] but to the hand of cut p. Except [ its ] case [ where this tangential tilt 
originates in the disk itself ], if this inclination (tilt) is called a tangential tilt below, it 
may originate. 

[0005] When it originates in the disk itself, there is [ ****** ] field blurring of a disk 11. 
When it originates in addition to disk 1 1, the case where the disk installation to a spindle 



motor 13 is not parallel, and disk installation can consider [ ****** ] the case where 
optical pickup equipment 17 leans [ the right ] to the hand of cut to the disk 11 etc. 
[0006] In the case of the latter, if the drawing 16 arrow head p shows the hand of cut of a 
disk 1 1 , when the relative physical relationship of a disk 1 1 and optical pickup equipment 
17 is exact, it will become like drawing J.6 , and a beam will be vertically irradiated to the 
disk face of a board. 

[0007] However, if relative physical relationship shifts, when only theta (radian) leans to 
vertical axes [ as opposed to a hand of cut p in optical pickup equipment 17 ], for 
example like drawing 17 , the tangential tilt will have occurred, and a beam will not be 
vertically irradiated to the disk face of a board. 

[0008] When a laser beam is vertically irradiated to the disk face of a board, as shown in 
the drawing 18 continuous-line curve La, it becomes symmetrical optical intensity 
distribution to an optical axis. If a tangential tilt which was mentioned above has 
occurred, as shown, for example in the drawing. 1 8 chain-line curve Lb, it will become 
optical unsymmetrical intensity distribution to an optical axis. 

[0009] Therefore, as shown in drawing 19 A, when the beam which has symmetrical 
optical intensity distribution to the pit formed in the disk face of a board is irradiated, the 
regenerative signal (push pull regenerative signal which is mentioned later) Spp without 
distortion as shown as the drawing 19 B continuous line Lc is acquired. 
[0010] However, if a beam is irradiated in the disk face of a board which the tangential 
tilt has generated, a beam cannot serve as optical unsymmetrical intensity distribution 
from not irradiating at right angles to the disk face of a board, and only the regenerative 
signal Spp with which the output level also declined can be acquired by right-and-left 
asymmetry as shown with the drawing 19 chain-line curve Ld as a result. Thus, the case 
where the data at the time of record are correctly unreproducible in it being the 
unsymmetrical regenerative signal Spp will arise, and an error rate will deteriorate. 
[0011] In the former, the improvement to degradation of the error rate by this tangential 
tilt is not made at all. Degradation of such an error rate becomes remarkable when using 
the **** disk for high density record especially. 

[0012] So, in this invention, such a conventional technical problem is solved and the disk 
regenerative apparatus which can improve degradation of the error rate especially by the 
tangential tilt is offered. 

[0013] 

[Means for Solving the Problem] In the disk regenerative apparatus concerning this 
invention, from the push pull regenerative signal in the standup point and falling point of 
a pit which were formed in the changing point or the above-mentioned disk of the land in 
the disk hand of cut formed in the disk, or the groove section, the tangential tilt in a disk 
hand of cut is detected, and it is characterized by amending the above-mentioned 
tangential tilt based on that detection output. 

[0014] In this invention, the level of the push pull regenerative signal in the changing 



point of a land or the groove section detects the amount of tangential tilts from this 
regenerative signal paying attention to changing with the amounts of the tangential tilt to 
a disk hand of cut. A tangential tilt is amended based on the detection output. The 
installation condition of a spindle motor is specifically adjusted, or the inclination to the 
disk hand of cut of optical pickup equipment is adjusted. A beam will be mostly 
irradiated by this adjustment in the vertical condition to the disk face of a board, and can 
improve the error rate of a regenerative signal by this by it. 

[0015] 

[Embodiment of the Invention] Hereafter, the case where 1 operation gestalt of the disk 
regenerative apparatus concerning this invention is applied to optical-magnetic disc 
equipment (disk record regenerative apparatus) is explained to a detail with reference to a 
drawing, referring to a drawing. 

[0016] It is what noted that the regenerative signal (push pull regenerative signal) in the 
standup and falling point of a pit which were preformatted into the disk became 
unsymmetrical in this invention corresponding to the amount of tilts of a disk hand of cut, 
i.e., the tangential direction. By performing detection of the amount of tangential tilts, 
and mechanical or electric amendment based on this detecting signal, as the optical 
intensity distribution of the beam irradiated by the disk face of a board become almost 
symmetrical to that optical axis, the error rate of a regenerative signal is improved. 
[0017] This example shows the clock mark by the groove wobble as a pit preformatted 
into the disk 11. It is because a clock mark is constituted by the pit formed in the groove 
or the land so that it may mention later. What is shown below is the case of the magneto- 
optic disk which preformatted the clock mark with address information. 

[0018] As this magneto-optic disk 11 is shown in drawing 8 , from the inner 
circumference side, a truck 0 - Truck n are formed in the shape of a spiral toward a 
periphery side, and the sector of 0 - m is contained in the circumferencial direction in 
each truck. 

[0019] Rawing. 9 shows the sector (won bull address frame) format. As mentioned above 
to the magneto-optic disk 11, groove section 12G and land 12L are formed by turns 
radially, and data are recorded on either or the both sides of groove section 12G or land 
12L. 

[0020] As shown in drawing. 9 A, one side of groove section 12G is made into the 
condition of having carried out wobbling according to address information ADM for 
example, after a biphase modulation. In this case, the frequency modulation (FM) of the 
address information ADM is carried out, and wobbling of groove section 12G is carried 
out so that it may correspond to the signal after a modulation. That is, the signal after the 
modulation is recorded as a groove wobble. 

[0021] It is in the condition of having carried out wobbling also of one side of land 12L 
according to address information ADM as a result from wobbling of one side of groove 
section 12G being carried out. 



[0022] As a groove wobble is shown in drawing 10 , 1 bit of address information ADM 
(1 bit of biphase) hits, and it becomes four waves at the time of "1", and has become three 
waves at the time of "0." And he is trying for the inclination in the point of the groove 
wobble corresponding to "1" of address information ADM and the joint of "0" crossing [ 
0 ] not to change so that it is made for the amplitude of this groove wobble to change 
according to the frequency of the signal after a modulation, and may expand to drawing 
10 and may be shown. 

[0023] The groove wobble of the period of 1 sector (1 wobble address frame) has 48-bit 
data by the data before a biphase modulation. TODETA of this 48 BITSU consists of 
CRC (cyclic redundancy check) codes (4 bits synchronizing signal data, 24 bits frame 
address data, 6-bit reserve DOBITTO, and 14 bits), as shown in drawing 9 B. 
[0024] 1 sector consists of 24 segments, as shown in drawing 9. C. As shown in drawing.9 
A, the clock mark CM is multiplexed and preformatted into the boundary location of each 
segment by the groove wobble. And as shown in drawing 9 D, while 100 bytes of data 
area is prepared in each segment, the fixed pattern space of 10 bytes is prepared 
corresponding to the boundary location of each segment. At the time of data writing, 
although NRZI data are recorded on a data area as mentioning later, the fixed pattern 
signal of 2T which synchronized with NRZI data is recorded on a fixed pattern space (T 
is bit spacing of data). 

[0025] The clock mark mentioned above is formed like drawing 11 . The field which 
forms a mark by a diagram serves as a changing point of a land and the groove section, 
that is, instead of the slot of groove section 12G being formed in constant width (bit 
length) W as a rear-spring- supporter land ~ this — it changes and the same width of face 
W is formed as a clock mark slot in the adjoining land in a point. 
[0026] thus, two photodetection **** among photo detector Da-Dd by which the return 
light of the beam at that time was quadrisected like drawing 12 B when the beam Ba 
which is scanning the land 12L top, for example if a land and the groove section are 
changed began to have scanned a clock mark slot - only Dc and Dd are hit in this 
example (slash graphic display). 

[0027] On the other hand, since diffraction of return light becomes opposite when a beam 
crosses the trailer of a clock mark slot, return light is only equivalent to the next photo 
detectors Da and Db among photo detector Da-Dd quadrisected like drawing 12 C (slash 
graphic display). Therefore, it is Spp=(Sa+Sb)-(Sc+Sd), using signal Sa-Sd of four photo 
detector Da-Dd as a push pull signal (1) 

** — if it outputs like, the regenerative signal (clock mark signal) SCM with which 
polarities differed as the changing point of land 12L and groove section 12G showed to 
drawiTTg.il B can be acquired. Pulse signal PCM as shown in this drawing C from this 
regenerative signal SCM is formed, and a data clock signal is formed of a PLL (phase- 
locked loop) circuit with reference to this pulse signal PCM. 

[0028] Now, although the clock mark CM could be formed by forming a pit at the 
changing point of land 12L and groove section 12G, it became clear that it depended for 
the output level of the clock mark signal SCM by this clock mark CM etc. on the amount 



of tangential tilts. For example, when the tangential tilt has not occurred at all, it becomes 
a signal symmetrical with the upper and lower sides like drawing 11 B Lf, i.e., the 
drawing 13 curve, and is outputted. 

[0029] However, by the plus and minus side, when the tangential tilt has occurred, as 
shown in the drawing 13 curve Lg, while a peak level is different, the wave-like 
unsymmetrical clock mark signal SCM with which the core was raised is acquired. 
]>awing.„13 is an example of measurement in case the depth of 18 micrometers and the 
groove slot Gg is [ the pit length W ] lambda/8 (lambda is record wavelength) and a track 
pitch is 0.6 micrometers. And Curve Lf is an example of measurement when carrying out 
the tilt only of the +20 mrad (milli radian: it is looking up to the hand of cut) to the hand 
of cut. 

[0030] When plus side peak value of the clock mark signal SCM is set to PK (+) and 
minus side peak value is set to PK (-) here, it is PK(+) =Sa+Sb (2) 

PK(-) =Sc+Sd.... (3) 

Then, it turns out that the magnitude of PK (+) and PK (-) changes with the amounts of 
tangential tilts. 

[0031] It is TPP when [ of the unbalance of now, PK (+), and PK (-) ] (%) is 
comparatively made into a TPP signal. ={PK(+)-PK (-)} / {PK(+)+PK(-)} xlOO (%) 
....(4) 

It comes out, and supposing it expresses, a characteristic curve like drawing 14 will be 
acquired. 

[0032] Curve Lh shows the amount of unbalance in case the pit length W which shows 
drawing 11 is 9 micrometers, and this drawing curve Li shows the amount of unbalance 
at the time of being 18 micrometers whose pit length is the twice. The curve of the 1st 
quadrant shows the amount of unbalance when the tilt has occurred in the side (it is an 
opposite hand in optical pickup equipment 17) to which a disk 1 1 looks up to a hand of 
cut, and the curve of the 3rd quadrant shows the amount of unbalance when the tilt has 
occurred in the side which declines conversely. 

[0033] Thus, since the amount TPP of unbalance of the clock mark signal SCM is 
obtained in relation to the direction and the amount of tilts of a tangential tilt, if 
mechanical or electric feedback is applied so that this amount TPP of unbalance may be 
lost, degradation of the regenerative signal by the tangential tilt can be amended. 
[0034] First, it explains from the case where it applies to the optical-magnetic disc 
equipment which mentioned the mechanical amendment means above. What is necessary 
is just to adjust the include angle of the optical pickup equipment 17 to a disk hand of cut, 
as whenever [ to the disk hand of cut of a spindle motor 13 / setting-angle ] is adjusted as 
a mechanical amendment means according to the amount of tangential tilts or it is shown 
in drawing 2 . The example of drawing 1 is the latter example. 



[0035] The optical-magnetic disc equipment 10 in which an example which applied this 
invention as shown in drawing 1 is shown is explained. In this drawing, in order to carry 
out revolution actuation of the disk 1 1 by the constant angular velocity at the time of 
record and playback, the frequency generator 14 for detecting the rotational speed is 
attached in the revolving shaft of a spindle motor 13. 

[0036] Optical-magnetic disc equipment 10 has the magnetic head 15 for external 
magnetic field generating, the magnetic-head driver 16 which controls field generating of 
this magnetic head 15, the optical head equipment 17 which consists of semiconductor 
laser, an objective lens, a photodetector, etc., and the laser driver 18 which controls 
luminescence of the semiconductor laser of this optical head equipment 17. The magnetic 
head 15 and optical head equipment 17 are arranged face to face so that a magneto-optic 
disk 1 1 may be inserted. The laser power control signal SPC is supplied to a laser driver 
18 through D/A converter 19 from the servo controller 41 mentioned later, and it is 
controlled so that it comes out at the time of record and playback, respectively and the 
power of the laser beam outputted from the semiconductor laser of optical head 
equipment 17 becomes the optimal. 

[0037] In order to set the optimal power Pw at the time of record and to set the optimal 
power Pr (Pw>Pr) at the time of playback, from the system controller 51 side mentioned 
later, the power control signal according to a record playback mode is given to the servo 
controller 41. 

[0038] At the time of data writing (at the time of record), the record data Dr and the fixed 
pattern signal SFP are supplied to the magnetic-head driver 16. While the field 
corresponding to the record data Dr and the fixed pattern signal SFP is generated and the 
record data Dr are recorded on the data area of a magneto-optic disk 1 1 by having two 
incomes with the laser beam from optical head equipment 17 from the magnetic head 15 
The fixed pattern signal SFP is recorded on the fixed pattern space corresponding to the 
data area where the record data Dr are recorded. 

[0039] When recording the record data Dr, modulating further this laser beam modulated 
with the record data Dr with the data clock signal DCK acquired from the data clock 
regenerator 70 is often performed. Therefore, the data clock signal DCK reproduced with 
the data clock regenerator 70 is supplied to a laser driver 18. 

[0040] The modulation of the laser beam according [ only this period PB ] to a data clock 
DCK is interrupted for a recording mode at the period PB (it is equivalent to width of 
face W) when the clock mark CM was preformatted while a laser driver 1 8 is controlled 
by the playback mode. 

[0041] A photodetector 39 has the photodetection sections 39i and 39j (these drawings A 
and D) constituted from two photodiodes by everything but 39m (these drawings B and 
C) of photodetection sections which have the quadrisected above-mentioned photo 
detectors (photodiode etc.), as shown in drawing 12 . 



[0042] When setting to Si and Sj the detecting signal of the photodiodes Di and Dj which 
constitute the photodetection sections 39i and 39j to detecting-signal Sa-Sd of four 
photodiode Da-Dd, the operation of the following [ the amplifying-circuit section (not 
shown) of optical head equipment 17 ] is performed, and the regenerative signal SMO, 
the focal error signal SFE of an astigmatism method, and the push pull signal SPP from a 
record section are generated. 

SMO=Si-Sj....(5) 

SFE=(Sa+Sc)-(Sb+Sd) .... (6) 

SPP=(Sa+Sb)-(Sc+Sd) .... (7) 

[0043] Returning to drawing 1 , the disk unit 10 has the servo controller 41 equipped with 
CPU (central processing unit). The focal error signal SFE generated with optical head 
equipment 17 is supplied to the servo controller 41 through AID converter 42. Moreover, 
the tracking error signal STE according [ the push pull regenerative signal SPP generated 
with optical head equipment 17 ] to the push pull method, the wobble signal (FM signal) 
SWB corresponding to the groove wobble of a magneto-optic disk 11, and the clock mark 
regenerative signal SCM corresponding to the clock mark CM of a magneto-optic disk 1 1 
are compounded. 

[0044] The tracking error signal STE extracted with the low pass filter 43 is supplied to 
the servo controller 41 through A/D converter 44 from the push pull regenerative signal 
SPP. The signalling frequency SFG outputted to this servo controller 41 from the 
frequency generator 14 further mentioned above is supplied. 
[0045] A tracking coil, a focal coil, and the actuator 45 containing the linear motor for 
moving optical head equipment 17 to a radial direction further are controlled, and the 
servo of tracking or a focus is performed, and migration to the radial direction of optical 
head equipment 17 is controlled by the servo controller 41. 

[0046] Moreover, a spindle motor 13 is controlled by the servo controller 41, and it is 
controlled so that a magneto-optic disk 1 1 rotates by the constant angular velocity at the 
time of record and playback, as mentioned above. 

[0047] The disk unit 10 has the system controller 51 equipped with CPU, the data buffer 
52, and the SCSI (Small Computer System Interface) interface 53 for performing 
transmission and reception of data or a command between host computers. A system 
controller 51 is for controlling the whole system. 

[0048] Moreover, while a disk unit 10 performs attached processing of an error correcting 
code to the write-in data supplied through the SCSI interface 53 from a host computer 
The ECC (error correction code) circuit 54 for performing error correction processing to 
the output data of the data demodulator mentioned later, While changing into NRZI (Non 
Return to Zero Inverted) data the write-in data with which the error correcting code was 



added in this ECC circuit 54 and obtaining the record data Dr It has the data modulator 
55 which generates the fixed pattern signal SFP mentioned above. 

[0049] Moreover, A/D converter 56 for a disk unit 10 to change into a digital signal the 
regenerative signal SMO generated with optical head equipment 17, The equalizer circuit 
57 for compensating the frequency characteristics of this digital signal, The data 
discrimination circuit 58 which carries out data discernment processing in digital one to 
the output data by which compensation was carried out, and obtains the playback data 
Dp, It has the data demodulator 59 for processing NRZI inverse transformation, reading 
to the playback data Dp outputted from this data discrimination circuit 58, and obtaining 
data. The data discrimination circuit 58 consists of a binary-ized circuit, a Viterbi 
decoder, etc. 

[0050] Moreover, the disk unit 10 The ADIP (Address In Pre-groove) decoder 60 which 
obtains frame alignment signal FD and the frame address data FAD from the wobble 
signal SWB included in push pull ******** SPP generated with optical head equipment 
17, The data clock regenerator 70 which acquires the data clock signal DCK from the 
clock mark regenerative signal SCM included in the push pull regenerative signal SPP, 
and the regenerative signal SMO corresponding to the fixed pattern space of a magneto- 
optic disk 11, Frame alignment signal FD, the frame address data FAD, and the data 
clock signal DCK are used, and it has the timing generator 90 which generates a timing 
signal required for each part of a system, such as a lead gate signal and a light gate signal. 
The frame address data FAD are supplied also to the servo controller 41, and the data 
clock signal DCK is supplied to A/D converter 56 as a sampling clock. 

[0051] In addition to the configuration mentioned above, in this invention, detection and 
its amendment processing of the amount of tangential tilts are performed further. As a 
mechanical amendment means, as shown in drawing 2 , it can be made to carry out with 
the following operation gestalten inclination adjustment of the optical pickup equipment 
1 7 to a disk hand of cut. 

[0052] Therefore, the regenerative signal STE with which the push pull regenerative 
signal SPP mentioned above as first shown in drawing 1 was supplied and band-limited 
to the low pass filter 43 is outputted, and after digital conversion of this regenerative 
signal STE is carried out by A/D converter 44, the servo controller 41 is supplied. By the 
servo controller 41, the amount of tangential tilts and the direction of a tilt are detected 
based on the control program with which CPU built in this was stored in ROM (neither is 
illustrated), respectively. 

[0053] That is, peak value PK (+) and PK (-) which are shown in drawing.J3 are 
computed, respectively, peak value PK (+) and PK (-) which were computed are 
substituted for (4) types, and the amount TPP of unbalance is calculated. The control 
signal showing the calculated amount TPP of unbalance is supplied to the tilt adjustment 
means 100, and the amount of tilts of optical pickup equipment 17 is controlled according 
to the value. 



[0054] Drawing 3 shows an example of the tilt adjustment means 100, and the drive coil 
(a graphic display is not carried out) for adjusting a focus and tracking to the inside case 
101 matched for the central upper part with objective lens 17a as everyone knows, 
respectively is prepared. A revolving shaft 102 is attached in the case side face of the 
right and left located in the sense which intersects perpendicularly with a disk hand of cut 
among this inside case 101, respectively, and the revolving shaft 102 of these right and 
left is supported to revolve by the outside case 103 as shown in drawing^ . 

[0055] And although a graphic display is not carried out, this outside case 103 is used 
also as a case of the slide driving means (a graphic display is not carried out) for making 
the optical pickup equipment 17 whole slide to the disk radial, and constitutes a part of 
slide driving means. A linear motor etc. can be used as a slide driving means. 
[0056] In a side face before and after locating in a disk hand-of-cut side among the inside 
cases 101, and the example of drawing, the tilt controller 105 is formed in a before side 
side face. As a tilt controller 105, in this example, it has the circular tooth part (arc rack) 
106 and the pinion gear 107 engaged to this, and the pinion gear 107 is driven with a 
stepping motor 108. 

[0057] When the tilt adjusting device 100 is constituted in this way and the amount of 
unbalance obtained among the amounts TPP of unbalance shown in .drawing.J.4 at the 
time of a certain disk angle of rotation is +TPPa of drawing 14 , based on this unbalance 
signal +TPPa, a control signal (the sense and the amount of amendments of tilt 
amendment) is generated, and a stepping motor 108 is controlled by this control signal so 
that that amount of tilts becomes zero. 

[0058] For example, as mentioned above, when the tilt (+TPPa) by the side of plus 
(facing up) arises to a disk hand of cut, a beam comes to be vertically irradiated to the 
disk face of a board by leaning optical pickup equipment 17 to a minus side. 
[0059] Since it is not uniform in many cases and the amount TPP of unbalance according 
to a disk angle-of-rotation location is computed in this case to a disk hand of cut, the 
amount of tangential tilts serves as a value from which the amount of tilt amendments 
differed with time amount. 

[0060] Although the example mentioned above is an example which performed 
amendment to a tangential tilt by mechanical control, it can amend a tangential tilt also 
by electric amendment. Drawing. .5 is that 1 operation gestalt, and amends the frequency 
characteristics of the equalizer circuit 57 in this example. 

[0061] As shown in cfcawingj.8 , when a beam does not hit vertically to the disk face of a 
board, the beam reinforcement to the disk face of a board becomes like the chain-line 
curve Lb, and is outputted as a wave the push pull regenerative signal SPP acquired by it 
also became blunt like the drawing 19 chain-line curve Ld. The equalizer circuit 57 
which mentioned above this wave that became blunt amends. 



[0062] If the curve of drawing 19 is re-**(ed), it will become like the drawing 6 curve 



Lg. In this drawing, Curve Lf is an output wave in case there is no tangential tilt. 
Focusing on the peak of an output wave, although Curve Lf has almost symmetrical right 
and left, it is right-and-left asymmetry focusing on the peak with the curve Lg when a tilt 
occurs. Therefore, to amend in the equalizer circuit 57, it is necessary to amend in the 
equalizer circuit 57 so that right-and-left asymmetry may be amended correctly. 
[0063] Drawing 7 shows the example of this equalizer circuit 57. This drawing shows the 
digital equalizer circuit which consisted of two delay elements 110 and 111 by which 
cascade connection was carried out, and three coefficient multipliers 112, 113, and 114 
and adders 115. When each multiplier is made into ka-kc, the wave location of drawing 6 
will be amended by these multiplier ka-kc. Each multiplier ka-kc when the tangential tilt 
has not occurred now, ** — when it sets like, it becomes the curve Lg mentioned above 
when the output wave when the tangential tilt has occurred by the multiplier as it is was 
equalized. 

[0064] On the other hand, unsymmetrical amendment is performed. For example, 
** — if waveform equalization is carried out with an unsymmetrical multiplier [ like ], it 
will become like the curve Lh of drawing 6 . 

[0065] If both the curves Lf and Lh are compared, the last twist which performs 
unsymmetrical amendment is also known by approaching the normal curve Lf so that 
clearly. Especially the wave on the right of a peak is mostly in agreement, and the left- 
hand side is also approaching the ordinary wave form. 

[0066] Thus, since an output wave can be brought close to a normal output wave even if 
the tangential tilt has occurred if waveform equalization is carried out, the error rate of a 
regenerative signal is improvable. 

[0067] Detection of a tangential tilt can detect a tangential tilt using this pit information, 
when the address which the changing point of land 12L and groove section 12G was 
used, and also was formed in the disk face of a board is formed as pit information. 
[0068] Although **** showed what was made into the condition of having carried out 
wobbling only of one side of groove section 12G of a magneto-optic disk 11, you may be 
in the condition that wobbling of the both sides of groove section 12G was carried out. 
[0069] Although that by which the clock mark CM was preformatted into the side which 
is carrying out wobbling of groove section 12G was shown, the clock mark CM may be 
preformatted into the side which has not carried out wobbling, and the clock mark CM 
may be further preformatted into both sides. 

[0070] Although "1" of address information ADM and the wave number of the groove 
wobble corresponding to "0" set to "4" and "3", respectively, it may not be limited to this 
and you may not be an integer. 

[0071] Although the fixed pattern space of a record section is prepared in the record 
location of the clock mark CM corresponding to 1 to 1, it is not necessary to make it not 
necessarily correspond. For example, the number of a fixed pattern space may be made 
fewer than the number of the clock mark CM. 



[0072] 

[Effect of the Invention] As explained above, in this invention, the tilt in a disk hand of 
cut is detected based on the playback push pull signal in the changing point of the land 
Preformatted into the disk, or the groove section, the standup point of a pit, and a falling 
point. 

[0073] According to this, it has the description which can detect a tangential tilt, without 
using a special tilt detection means. And it has the description which a playback wave is 
improved and can improve the error rate of a regenerative signal substantially by this by 
amending the installation location of a spindle motor, and the tangential tilt angle of 
optical pickup equipment based on a tilt detection output, respectively. 
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1 

[ff^ai] T4X7lZ&1$.2tlfZT4X7\miTfi 

<(i±ier 4X?{zm$&ix1zVv h<r)£.h±.tf r )&ti 

X 7 lllts^ Kfc (t& * > ^ x y x -v M-iVY £&iiS 
U 

WEti *. o t tfci t mmb-tir 4 x9mm 
a. 

[|*£JI2] Ul9y : Jx.y^)V^)VYifim^^ti 

l§?M<nT4 x?W££iW.. 
t £ fctt. * t y ? T -y Tg^cO-r 4 X 9 Efefrfifc 

J: 5 Lfc 3 1 * ^St t -f* ffi#K 1 te^r 4 x ? n 

£ga. 

[OOOl] 

I. V- 7 & fcWU 7 =f- "7 >y T- Ztltz 7 4 X 9 <F>m& 

Umztiim-ilY- (^yyiy-/-vWM lz£l 
-r^ h &tfm&% til «t o £W*«g t < iiimw^ffl 

a tc ui t> 

[0002] 

•y rgl 1 7 t«t oTr-^cOlEilS^^ff^iiS . 

[0003] 3tt-y^r-yr^Bi 7ttt-tortaitu 
xi7a^ufa?i lwf-^taacv-f 

[0004] 

l&WtfmiL]:?b?mmi bZbX\ T4X9 1 
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2 

l £ BKffiftt & b S . q ri«r < . 0g 

#fapKttLT«OT^&*§^#£>6. dcotfii* (f-^ 
M £OT?y^xyi^;Ur/l-bfcifflimUf. <I£D 
^yioiyy-wH-yUMi. r-f x9UmzWBfhW> 
Orb, ttiWUzgm-fhm^rb tffo h . 
[0 00 5] T-fX^gmcfiHI-S^i: LTtix-f 
X? 1 lcAffi^fttf&S. f'U^ 1 UjWcgH-f & 

io jet'y^T'yrgin^fa^i lizttlx* 
vmmto tcitiv n i b'mt e> tii . 

[0006] d#05*&ii. r -f X9 1 1 WEfefrflS: 
HI 6^Ep P T*^-fi:, T-fX?l 1 fcfttr v9TvT 

$m.nb nms^mmmvimz'b ib%\mi 
ecozoizZK). t 4 x9®m\izftLxmmzv-j±tfi 

[ o o 0 7 ] u>> U ffl*fW^aW<SA^ill. fc . fi»J 
i.lfH 1 7 « i -5 (C*bT -y ^ 7 -y 7'g§ 1 7 jMUIEfrltJ 

20 lb*M±?>i'jL>i<'V)l>1-)l<htfmilX^lZb 

[0008] f 4 xtrnmiztfixmrnzi'-w-j* 

MRUtSfifcfcSfcli, H18l08i»KLafcaM-J:d 

^•?yvxyv-v;H-;i/h* { ^LT^I.t, 

i 8^iiflHLb (c^i- j: a izjtmztt ix immtft 

[0009] Lfzt^X. 01 9 AlZTF-f £ 0 IZt 4 X 

ft-3tr-ASBBttfc«^t:{i. Si 9B^tiLc-e^ 

[ooio] ^yy'xyy-vykf/i'h^^L 

5SJK^*t "j . -e^fesia 1 9 mm L d t*ti 
spp ; i irv ^ i <r>k o £mm&n&. 

40 fl^ SppT* I b . IE^£7)T- ?£IEL< Ht-f & C 
[0011] ^5fttci3V>T(i. lO^yyiyy-fW 

«iejiw«og/hf ^ x 9 i ®m? i^&izwmb %i . 

1 0 0 1 2 ] *ZX\ Z<7>3ffiX'&Zn* 0 %Wfc<0WH 
hfc J: Imy-U- Y<r)'g<\3:&.mX'% Sf 4 X?W>k 

50 «arefww-*t*)T*ft. 



3 

[00 1 3 J 

izm a ? y m% u < ny^-73^ o 9t)nm i 

[0014] ZCDWnX'ity y FiEgL < \t^)V- 7& 
x? ] m&Wzftt h 9 vi/s. y^iv^)Vh<r>mz i. 

yv^-fcommimzm&Lt;*). 3tt-y^7 

<OX?-U-h £ 
[00 1 5] 

wc. mm^mLxmmiztmth. 

[0 0 16] ZCOmiX'lt. T-rX?£T'j7*--?-y 
hZtltt-v hC0&t>±.tf*)t>£V ! $.*>Ttf t )&X'm 
£ft-§ (7Vvi7VM?£fi-f ) Iff < X9m$i&iO 
&^9yv±yi/\)V^fa<r)^)VYmzftm\,xftWfo 
ttchz\tt,zmmLtz^cnx\ ^yyiy-^+Wh 

wmzwjEzm-rztizji'ix, r-f x^aBBcsaw 
[oo 1 7] r-r i ncri»7*-v7 i-Sftfctr 

•vhtlXZCOmX'te. 7lV-7*7*7MZi.hl 'O-y 

m#h&^z7)v-7%L<\t7y 

& *^ Tft 5 . KIT t SVt t Ott ? o -y ? v- ? £ 7 H 
UXtfffg t * t T U 7 * - -7 -y b LrtdfcBSfcr -f X ? <0 
m&X'h&. 

[0 0 18] z\<r)%m&f 4 I UiH8(c*rf J:5 

0 -mO-fe ? * tf-&tfc.T . 
[00 19] m9it*.7? (•>^y7'^7H^X7V- 
A) 7*-Vy H^LT^S. ftfiaSvf^X? 1 It 



3 ) i$fS¥ 1 1-14 4 2 8 1 

4 

y y YU 1 2 LC7)V vf fcJijJWrtf*- * 

[ 0 0 2 0 ] 09 A£jjVt«k e t^/U-y* 1 2 GtfOfr 
Wis mi\W 7 x-XgmtknTVUXtffflADM 
\z^tX^t7^)yyLtzW&.iL^ixX^h. ZC0f§> 

7h'VXffifBADM;Wgi£fj v £p (FM) Sft, ^ 
S»0>fi^(dW&*-4 i i IZ-//U-7& 1 2 G #>7 * 7" 

7*7*7>\,t Lxtmztix^h. 
io [002 1 ] yiv-y&i iGcnmw^t^^y^^ 

[0022] ?%<-7**7*7VM;i. 01 Qiz^tX o 

7HVXffl^ADMC01 t'-y h (A>f7x-Xlt' 
■yh)l!tO, "1" C0ii(i4»t^0. "0" Wfc 

20 dmo " i " fcitx "o" <r^%\znmhy)v-7 

*j * 7)V<7) 0 ^ a Xj^ L^rV ^ j; -p (c § ix 

[0023] 1-te?? (l^*^7h'W7l/-A) 

<rm&>y)\r-7*j * 7 ms.. 7x-x^fr^7-' 

4 8Vv<Dh7-fl*. 09Bt^-fJ;ac 4b'-yh 
<0HWfl#T-^s 2 4tr>/bC07U-A7HUXr- 
9. 6£>y h<^'J-f-7*h't'-y 14t'>yh^CRC 
(cyclic redundancy check ) 3— HTif^§it-5 . 
30 [0024] l-t^ti, 09Cfcij5f i'jte. Mxtt* 

2 4-b^>-hT'«^$n-c^i,„ ^y^yy^m^- 

?)V-7*7 * 7MZ$>mtZtlX7V 7 * -7 -y b §ft 
TV^. ^-bT. H9D{c^rtJ:5{c:, #-fe^>h|*| 
tio 0A>f h<7)f-^Ti«* f i§(-t'?>ixl»t«(c, 

vfiwisft^nT^i.. T—?mr&*mz\±. mm 

t&ZolZr-mmz&NRZ I T-^* s I5ll.§fLl> 

*\ ®%^?-ymmzi,±NRz iT-?izw\Mifz2 

[00 25] i^L^^D-y^v-^tiiai Iridic 

jBiftsn*. mx-ii^-^mi&i-^m. yym 

bf/l>-7&t<7)m i gl&t%&. r>£*). ?)V-7 

m\ 2G<nmtf-7&& (t*<ybft) mzhtz*)yym 

[0026 3 Z\<T>X. olzy y¥&t7'/l>-7&kZm 
50 Vttttvymi 2L±*jaEtTV^4tf- 



(4) 
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ABatf9vv9'?-9MZlE&.Lbkib&b. Wt* 
<Dt*-Atf)i!D3fr±01 2 Btf)<k d(c4 4MH3*i£3fc& 
tilS-?Da~Dd£03*>. 20^*1?:^^ 

[00 27] £JxfcJtLTt*-A**?n itl-IWn* 

Spp= (Sa+Sb) - (Sc+Sd) 
O J a fcaS^-Wltf , 5 V HIS 1 2 L b 9")V>-7% 1 2 
GfcOWO^i^t'Hl 1 BK^-tioK&ttOll&o 

ft^PojWBJSSfu iWS/W<i#PcB**SLTP 
LL (phase-locked loop) SRtintf-^^nv 

[00 28] STs 2Lti//I^-7g?l 2G 

is±y v^iv+iv hmzm? h z t #mi it: . w*. 

if ? y y'i y is+wv h &± LT nfc^t * fc 
lis 01 IB, OiDHl 3ffli||Lf <9id3:±T*ffc 20 

[00 29] UpU 9> : i/3.Vi' J r)V+lV\-ti i 3k£.V 



II 31 
TP P 
= {PK ( + ) -PK 



S93tUHl 2C<0j:5t44MWSiifc*ttaj3ST- 

a-D diOft^-S a~S dS-T-y v^r/U^-f t LT. 
.... (1) 

58 fill i: + Xffl9 4: "Cti t- 9 Is^iUWB&t h b s 
Sc»*«f»fe#l*. 01 3<itr-yh*W*>'18/xm. 

-y»Ggoajsj&«A/8 (Attiefijft^) x\ hy-v 

X. |«fl|Lf«|lIKr|Bjt«LT + 2 0mrad ( S 'J 
vVTV: EWE*I»lfc:StLT±n)lV^TV^) tTOh 

[0030] nt, ^D7?7-;ifSciii?)r7X 

ffl!lt-7ffl$rPK ( + ) iU v^^fflK-^ttSrP 
K (-) fcLfci*. 
PK ( + ) =Sa+Sb ■ • • • (2) 
PK (-) =Sc + Sd • • • • (3) 
btiili, PK ( + ) , PK (-) <7)JzZZl±9>iSx 
y u *tV*-)\> YmzX-y XWfct I. £ fc #7**>l> . 
[003 1 ] V>£ % PK ( + ) tPK (-) fcO^FFBf 
<0||J£ (%) STPP^fcLfcfcS, 



(-) )/<PK ( + ) +PK (■ 



[0 0 3 2] ft&LMlHl lfc^tr>yh£W**9;u 
mZ'hhbt<7)T- i m&^l. HBflfcLltttfy h 

2 ftT* l> 1 8 At m T'<5 & fc OT^Fe** 5* 30 
-f. mi^HOttiSfilllte^lSl^L-CT-fX^ 1 1 ifi 

±sb<m {%xv?7vr$kw.i 7bamm) iz*>v 
iwda* tTW < m^)v v ix^&b* wf^m 

[0 0 33] ZeoXdizSyiy^yiy^^/Vbcrilf^ 
b +}V Vm<Z H3» t X 9 o >y ? V- ? ft# S c m cO^^ftr 
*TPP#W6*i4e>T» :WffITPPFj:<^ 
4 J: d CttMftS L < &m,®%7 4 - K >y ? * >Wt 
*U*. 9V : J*Vi'*)\^)VY^z&hMMV5<r>£ J k& 40 

[0034]*?, ««»4r*liE*S* -fc»U:*«» 

MzlttmWinfiig.* 9 yy'iyx+;WM 

9mttft\zmhft\iv97v7$m.\i<r)%&$:m 
wswiiw m\mxmm\x'foh. 

[ 0 0 3 5 ] 0 1 t*rt J: -5 IZZCD&WtmmLtz-m 



) ) X100 (%) 
.... (4) 

4!WR"3Wt^'CV^. 
[00363 ^ffi^x ^ A?mm 1 Oli. 
ffl<0iKm^-y VI 5b. ZnWM^v V 1 5<T«*»t 
ifmtiVtSH^y K K5-f Al 6 fc. ^frU— f , 

•y K 1 5 t3^^v KS* 1 7«3fe^T 

8tc«, «3*ti'9^#3ybD-94 1 J:0D/A3 
y*-9 1 9 *^tT W^-C7-M«I^Spe fflfa 

ztis Kfr^v mm 1 7<D*mftu-<f£ otu^sfi 
[0037] ie^-tifiii^' , 7-Pw^-fe .yf< y^ 

L, H4B*fc«iat;'«r7-P r (Pw> Pr) £-fc>yr 
-fy^1-^fctt, ^-rs^x^A^yhn-^s lffll 

[0038] x-^tt^ji^B* (KfM) {cii. 

•y K a-1 6(Cl2HiT-^D rfcj:r/ia^^-y 



(5) 
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m^Srt&mtiZtl. SKI'S -/M 5£*)tmT-?D 
JOEA**?**? 1 l*>f f -*flWKcE»7*-*Dr 

mm iz uz ®& w - >mmzm& w - y m^- 

[00 39] imT-fDrZimthtZlZli. SB 
T-fDriZZiXVmZtl&ZCDU-lrt-JiZZt, 

•y ?fI^DC KfcJ: ->TSait&C <fft)tLTV^ 

fg±» 7 0 tlt?fttf- * ? O -y ? ft-f D C K m 

[ 0 0 4 0 ] £&E - f« -CI4 ? n -y ? C M &T >J 

Sno = S i - S j • • • • (5) 
Sfe= (Sa + Sc) - (Sb + Sd) 
Spp = (Sa+Sb) - (Sc + Sd) 



t0 04 1 } 7 ^hf^f?^ 3 9liHl 2fcjjcf ±? 
t. 4^#J$ix^±3i«0^tiJ^ (7* ^-r>f*-r-- 
: S:i:) ^-r6*^ttg53 9m C) coffin 
2ffle97* N^>f*-FTailftSflfcaettaj»3 9 i . 
39 j (HHA, D) fcSftS. 

[0042] 4fiC07* br^^-HDa-DdW^ai 
«-»Sa~Sd«C«L-C, 3KttHJ«39i, 3 9 j £fit 
l£tl>7* h^^-HD i , D j^tBft-f-SrS i . 
S j fc-fifc*. ft^-y K&S1 7nm«&®tm (0 



(6) 
(7) 



[004 33 f-fX^gSlOJi, CP 

U (central processing unit) #3 V Y 

n-54 l£WUO*6. ^--t'ayhti-y4 Hzit 

fcs ftf^-v F^si 7t'«?nsr«y>'^r;i'ff4z 

fl»Siifc, ft«Svf -fX? 1 lC7)/^-7'^ : f7'/HC 
ttjfc U_"7 * 7>ft^ ( F mm ) Sub fc s jtHBRf * 
X?l l<7)^Q-y^-7-^CMtC«j£t/i^Dv^V- 
fmLtm Sent ifi&l&Ztltl i> <F>X'h h . 
[0 044] -f-tfriy r-o-54 lfcfi. 7°-y^.x7° 
^B£ft?SppJ: i)n-^74W4 3T1ttai$ii/t 
h 7 -/ ^ y T'x 7 Ht^ S i e # A/D 3 yA- * 4 4 £ 

§ fcfcJ^LfcWWWWM 1 4 J: 0aj73S^S/giftlS 

[004 5] -tf-tfny r-o- 7 4 1£J:-3T. 
dfy/3-f/K>7=r-^X3'f/K s^tcteft^-yh' 

^£-ttrr^f-aX-^4 5* l »Jffli$fi. b7-y=5fy^' 
^7 * -^xo-t-^<f *>*u ^ftf^ y mm 1 

7 <07 ^r^fa^^i&tf $jep§ft& . 
[0046] tt:. ir-*3yhD-74 l iizi.*>xx 

[0047] x-fX^ggl 0(i. CPU£tll§^X 
•r&oy ba-7 5 It. f-M77r52t *X 
h n y t cDffiX'T- K^jHSS-ff 3 

fca'XOSCS I (Small Computer System Interface) 



20*4 y?7x-A5 3£:£WL-a^. v-XrAnyho 
- 5 5 1 Ji yXr Mffll-f S ^*6^) t> <9T'*> S . 

[0048] -r -fX^gBl Oti, *Xr-3yf 

i-^Hscs i 4 y?7i-*5 3£ji!:-cftl&£ 
n i.##a^-r-^ tit ixm o U]EW^^#iD»£ 
ffdfc^tc mm-ZT-mmi&viiijiT-fizttL 

TiSOITiE^aSrtf 0 Jt^OECC (error correction 
code) ®S&54fc, ^<7)ECC|lIS§5 4Tl^0iTIE^ 
■fM^D$tl^#ta^T-^£NRZ I (Non Return 
to Zero Inverted) f-^C^iltE^f-^Dr 

30 zmtmz. ±aLfcHs6^-y«-*SFPSr«fr 

[0049] 4fc % fu;«I10tt s *^s-y HS 
SI 7T?£j£2ft£ff£fl^Si 1 o£T'r ^^/Wt#lc^ 
^l-^^^A/Dnyys-^set, <l^r-f^'^ 
«^«IWW9tt*1lMM-*fc»<0'f 7 4 -f H1S& 5 7 

i . mwmmtifz\ttiT-?\,zttLXT < vim 
ter-^Mawsa* lts±t-^d P 

S'JS5 8t, dOr-iS'iiS'lgl5 8J; , 9tlJ?l$^H± 
40 lT~?Z'&&t:ib<nT-?®m$s5 9tZ%LX^ 

[00 50 3 fU^Il 0(i. 3fc^-y Vm 
Si 7-r-^$ni.7 , -yyj.7-;i/ffill±^-Sppt-^4n 

y^Wt^SNBi 0 7 U-A|i|»Hi^FDfcJ:tf7 
L/-ATHV7sT-^FADSrt#l)AD I P (Address 
In Pre-groove) tU— ^60t, 7*>y ^i7"/Hl^fi 

-f S p p t 4 ti h 1 o >y ? v - 7 ffiff-^ S c h ii J: t/jt 

wtf<^\ i<7)®j&i?-y&mz#isitzm±m 

^50 -tSnoiOT-^^o-y^fi-tDCKSrttSr-^^a 



9 

•y??SM£7 0i:. 7x-A|3|J8fl^F D. 7P-7»7 
H l/Xf-? F A D Ifr -9 9 D -y 9tE^ D C K £ 

mix. y-Ky-nt**?-r vf-vmmws 
ZTj±%mz<m%?4 s vm^ft&.'tbfj $y 

^^4gs9 0i:5r*LTV^. 7x-i7KxXf-:S' 

? D -y ?fgf-D C Kit A/D 3 yA-? 5 6 t^V 

[005 1] d^HJj-eiiJ^LitlS^lCjn*. . § fete 

fxhflh . «*gn%W££8fc LTJaTOSaiBKWttt 
02KjSf J-5lcfttr-y?7*-y:rgm 7£t-tx?[hI 
K^"|B)tcWLT<i# MST* & J: 0 fc L t £ . 
[0052] *-f H 1 fc*1"J: 5 fcJLi* Lfc 

Tv xxr/Uff£fi-5|SpptfD-A.X7 4/P?4 3 left 
&3ftT*iWIR3*ifclf£tt*Si l jJf«atfj$fu Zco 
l^fi^SiiA«A/DSEaHS4 4(=J:->rf f -f x?;!^ 

ROM (Wi^H^L&u) tcffiW3#ifc$l»rD^7 
>t ? y y x * hftfc J: iffvi' b U 

[00 5 3] Ell 3(C^-tt-^fflPK 

( + ) , PK (-) *9c**UJSfi» BiBSfifcfc-? 
ilPK ( + ) , PK (-) & (4) 3«CftAL"C*TO 
ST P P jWRab fefii . *ftfc3FM»T P P $*MM 
«IB#* t f-7l'MBS*Sl 0 Ofcftf&Sfu *0>ffifcJ6 

[0054] 03 f±f-;H-ISS#S 1 0 Oco-OT^-f 
t><DT\ m&WXX 7 a*s^-«+*±*tffiS*U:rt 
HK# 1 0 1 fcUSOOJ: a t7 *- XX/ V 5 •■/ 

v>) tf&tt&ftTl^. ::cD|*)fI!lg#l 0 ltfcSfcr-r 

1 0 2(iH4 lZ7ik-t& -5 fcM-iHgft 10 3 Ci8dfc$ixT 
wg,. 

[005 5] ^LtHSHL&vW. £**HHffi*l 0 
[00 56] rtMHcl 0 1^3*>-f^X^lHlfg*|6jffl!l 

fctta-f iffirtfcomiiii, mvmT-mmwmizj-ji'hm 

m&l 0 5#tft»t^il&. f-^MHSSl 0 5b IXZ 

coWT-iipmimm •/ ? ) 1 o 6 1 s ztuzm 

£-t£t-3ry=»fTi 0 7£#u f^?ry^Tl 0 7 
lixf'y try^-^ 1 08tJ:oTWBS#i4. 
[ 0 0 5 7 ] f-zPhMBSS 1 0 0 £ £ coj: ? U 



6 ) #§8^ 1 1-14 4 2 81 

1 0 

014<C^-f^WgTPPcoa*>. *4f< 
X9m&<?)t £ fcfcfe*l&3PPfl»a® 1 4 «0+TP 
PaTi-jfctiKli. £*PFP«fl»+TPPalca 

[ 0 o 5 8 ] «itf, IMltiXdlZT 4X9®&m 
fc*f LTT^Xlffl (±[6]# ) h ( +T P P a ) # 

4fcfcfcStti. 3tt y^T-y7-gai 7^V^tXil 

[0059] ^y^'xyx^/Uf-zWhSJir-fX^iHie 

[0060] ±56Ucm, {SSW^JMcioT^y 
xx y x-r^/U h ft«E* tf -5^tJb5*>\ 
S^W^ffllEt J: it i> ^ yxx y x-wUf-zP h 2:ffliE 
■fl.C:t* f T-§l». 05<±^-|ISI}BffiT-^TT, i 

[00 6 1 3 H18tea^J:3fcT<f*?WI!fcttl/C 

T#fe*tir«y^*r;HI4fll^SPPt,Hl 9«ftlft^ 

-> ±a t fc n 5 -f OIK 5 7 1: J: o TttiEI- 

[0062] 111 9<Offltl£?fiS-f &fcl26ftiiilLg<D 
30 J:5t**. HHCiJ^TaWllLf ^yxxyx+;U 

h t i # tf)tttK L g -ett & 4"6 fc LTS 

Man -fmn 5 7 -CWEt h *s*<* & . 

[0063] m7\$Z<r)4 3 7^f^IIIS85 7<7)^W?r 

^-r. nHiitieH^$^2fl^ssK?i io, i 

lit, 3ffiOffift*il 12,11 3fcitf 1 14iJfl 
40 W»l 1 5 fcTflWtSiufer-f x^;M 3 

^-fno^lS^ k a~k c t Lfct § , 
<r>m.V. a-k c lei oTH6tf)»»fiai* t *liES*l6 

l^V^^CO^fflgtk a-kct, 

k a kb k c 

-0.298 1.0 .0.298 (*«L f^) 

-eco^^co^T-^yxxyx^ 

»U:flttLgfcarS. 
50 [0064] LT . *#ffi4BE*ff a . «i 



1 1 

If. 

k a kb kc 
-0.282 1.0 0.353 

v>*?%#m%miz£~>Tffim<t-tzb. men 
[oo65] PittHL f t l h t zm.ttumt>b*c 

[0066] dio.tai^^fttiiif. tztt^y'J 

[0 0 67] ^ys/xy^-vyuf-^bw^aii. 

s i 2 l t 1 2 g fc <?>ej Tomt&inm-th 

T^yi y->-v;i^/i/ h h d t A<-C§ * . 
[0068] IMTtemmT* 1*711 V>7)V-7® 

[0 0 69] ^/u-ygpi 2GO">*yy>'i/LT^s 

^CM*5TU7^---7>yh$ixTi I J:<. S/ifcttfffli 

\iZ^ P >y ? C M#7° U 7 * «/ h ZtlX V ^X t 

[0 0 70] THU-XtffgADMCO "1" iJitf "0" 

mkx-%<xh£\\ 

[0071] EBm&m&w-yzmt 1 ? n -y 

C M^afiHfcW;: 1 ft 1 fctfJELT KltfcflT (f 
[0072] 

[?»$*] ^mmitzXiizzcomx'it. ft 
xnzrvyt-^-vVZtitLyyY&bh^tyiv— 

£T'tf)fS±7- y i- a 7Vl/ff-f lzm~3\, \Xr < ®Wi 

[0073] Ziiizztitf , KfgWrW H*ttJ*R*tt 

/i^e-^oKOWtfiat^s %k<9 try-matin* * 



( 7 ) i^PHF 1 1-14 4 2 81 

1 2 

[01].! <Dft*l(=fll SfU? B ^ScO-HH^® 
<7)««$:^-r7*n<y^0 (-5-W1 ) r*4. 
[02] Jl^BBIc^l.-^llfe>effilOitt0T*)S. 
[03] ^biiiEigSO-|li6m©£^gao$j£ 

iat-$>s. 

[04] ^cofflSB0T$)«>. 

[E5] ;<o5rafca*r<^^H4iaoHWi0»B 
io <om&& Tfcffu -y ? 0 ( 2 ) X% i . 

[ 0 6 ] 4 3 5 a inaBoatfjiw&o-wfc *r arc* 
£>. 

[08] 3tfi8^T-fX^co-fe^^<OU^T'!7 h£pj?t0 

[09] -fe?:? ('7*7>7h*l'.*7l'-.M 
■y h £l&f#t & tztbcomxh h . 

[0io] ?)v-r*; * fivnmwm^-tmx'hh . 

20 [011] 7yHSfc^-7'liBfc I J;l>'^o-y^T-^ 

[01 2 ] x&JkZffifti-t&y* hT< t? tomssi 

[013] ?Vis±>i'*r>\s*)VYt&1im2<m&Z 

mwrnx-hz. 

[014] * y ^'x y J- t?FmWft<rW& 
[015] ^y^'xyv+^f-zPh^^H-cj)^. 

[016] ?V'Ja.>i"r)\s+)VY<r>ti;^k ZnWWRM 
30 "C**. 

[017] ^y-Jx.y^\)^)VYifhhb^ffmmm 
xhh. 

[0i8] x^>y h t t'-^&g.t<?>mm*tmx'h 
h. 

[019] ^y^x^^;kf-/PhfcJ:&ai*»0» A ^5 

1 0 • • • 3t«^fV X^gg, 1 1 • • • JBWRT'-f 
Xi?, 12G- • ■ ^-7*^15, 12L- • ■ 5yH 

40 as. 1 5 • • ■ mm?im&m<nmss^** k. i 6 • • 

•8a^«yHH9>f^ 17- • -^7^1. 1 
8 • • • U-ifH7^A* N 4 1 • • • t-*3>bD- 
5, 5 1 • • • •/XfA3ybo-7 > 52 • • • r- 
?A' 7 7r. 53 • • • SCS I-f y?7x-X, 5 4 

• ■ -ECCDOHk 55- • -T-mm®. 57- • 

• 4 3 irHK, 10 0- • • f-^MHWEHk 1 0 

2 ■ • • 



(8) 



1 1-14 4 2 81 



[016] 



IK- 




SCSI 
I/F 






[06] 

* *r*f ©maw 



[03] 



[04] 
1 0 0 



17a 



108 




.102 



163 102 



107 \ 106 
103 









! ! 

1 E 

1 i 






















t r 
E i 
i i 

i I 
























f r 
f 




























i 




















- 






| 

i i , 




























-4-1 




5 
















t i 


fe i 
























! 
t 




















i 

4- 






«o 














- 


hi 


i 

i 




















I 


i 















o* d d d o* d d d d <p <p 



(9) 



1-1 44281 




(10) 4*ffi¥l 1-144281 



(A) 



(B> 



(C) 



(D) 



[010] 



[01 1] 



isa I bit 4 

:4# I 




[012] 



39U 



39u 



39j 



m 

Db Dd 
Db Dc 



Db Dd 



(A) 




(B) 



(C) 



SCM 





Lf 



S 



[013] 




E 



(11) 



m\¥ 11-14 4 2 8 1 




